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LAMP FOR VEHICLE AND VEHICLE

Disclosed is a lamp for a vehicle, including: a

light generation unit; a bracket; and a lens configured to
change an optical path of light generated by the light gen-
eration unit, wherein the light generation unit comprises
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an array on which a plurality of micro Light Emitting Diode
(LED) chips is disposed, and wherein the array is bent
to embrace at least part of the bracket.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the priority benefit of Ko-
rean Patent Application No. 10-2017-0083633, filed on
June 30, 2017 in the Korean Intellectual Property Office,
the disclosure of which is incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

1. Field of the invention

[0002] The presentinvention relates to a lamp for ve-
hicle, and a lamp.

2. Description of the Related Art

[0003] A vehicle is an apparatus that moves in a direc-
tion desired by a user riding therein. A representative
example of a vehicle may be an automobile.

[0004] The vehicle includes various lamps. For exam-
ple, the vehicle includes a head lamp, a rear combination
lamp, and a fog lamp.

[0005] Such lamps for vehicle may be classified as
lamps for securing visibility for a driver (e.g., a head lamp
and a fog lamp), and lamps for notifying a simple signal
(e.g., a rear combination lamp).

[0006] Various chips may be used as light sources of
the lamps provided in a vehicle.

[0007] Recently, there have been efforts to utilize a
plurality of micro Light Emitting Diode (LED) chips as light
sources of the lamps for vehicle.

[0008] Unit arrays in each of which a plurality of micro
LED chips is transferred is used as a light source of a
vehicle lamp, and thus, it is necessary to study and re-
search a structure for fixing the arrays.

SUMMARY OF THE INVENTION

[0009] The present invention has been made in view
of the above problems, and it is one object of the present
invention to provide a lamp for a vehicle, which has an
array where a plurality of micro Light Emitting Diode
(LED) chips is disposed is tightly fixed to a bracket.
[0010] It is another object of the present invention to
provide a vehicle including the lamp.

[0011] Objects of the present invention should not be
limited to the aforementioned objects and other unmen-
tioned objects will be clearly understood by those skilled
in the art from the following description. The objects of
the invention are achieved by the independent claim. De-
pendent claims refer to preferred embodiments.

[0012] In accordance with an embodiment of the
present invention, the above and other objects can be
accomplished by the provision of a lamp for a vehicle,
including: a light generation unit; a bracket; and a lens
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configured to change an optical path of light generated
by the light generation unit, wherein the light generation
unit comprises an array on which a plurality of micro Light
Emitting Diode (LED) chips is disposed, and wherein an
end of the array is bent to embrace at least part of the
bracket.

[0013] According to the invention is provided a lamp
for a vehicle, comprising a light generation unit; a bracket;
and a lens configured to change an optical path of light
generated by the light generation unit, wherein the light
generation unit comprises an array on which a plurality
of micro LED chips is disposed, and wherein the array is
bent to embrace at least part of the bracket.

[0014] Preferably, the array is formed flexible.

[0015] Preferably, the array comprises a first region in
which the plurality of micro LED chips is disposed.
[0016] Preferably, the array comprises a second re-
gion in which the plurality of micro LED chips is not dis-
posed.

[0017] Preferably, at least a portion of the second re-
gion is bent.

[0018] Preferably, the bracket comprises a base.
[0019] Preferably, the bracket comprises a holder
which extends from the base toward the array and fixing
the array.

[0020] Preferably, the holder comprises one or more
bent portion.

[0021] Preferably, the holder forms an acute angle rel-

ative to a surface of the base, from which the holder ex-
tends.

[0022] Preferably, the array comprises a bent region
which is bent with a preset curvature.

[0023] Preferably, the holder is located in a region cor-
responding to the bent region.

[0024] Preferably, the lamp comprises an adhesive
member which allows the array to be attached to the
bracket.

[0025] Preferably, atleast a portion of the bracket con-
tacts the array.
[0026] Preferably, the lamp comprises a wire which

supplies electrical energy to the array.

[0027] Preferably, the wire contacts at least a portion
of the bracket.

[0028] Preferably, the array comprises at least one
bent portion.

[0029] Preferably, the wire is connected to the at least
one bent portion.

[0030] Preferably, the lamp comprises a heat dissipa-
tion system which contacts at least a portion of the brack-
et and is configured to manage heat generated from the
array.

[0031] Preferably, the heat dissipation system com-
prises a plurality of dissipation pins which penetrate the
bracket to thereby contact the array.

[0032] Preferably, the lamp comprises a housing which
defines an exterior of the lamp.

[0033] Preferably, the plurality of dissipation pins is ex-
posed to an outside of the housing.
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[0034] Preferably, the array comprises a first flat por-
tion extending in a first direction.

[0035] Preferably, a first bent portion bending from the
first flat portion in a second direction.

[0036] Preferably, the array comprises a second flat
portion extending from the first bent portion in the second
direction.

[0037] Preferably, the array comprises a second bent
portion bent from the second flat portion in the first direc-
tion.

[0038] Preferably, the array comprises a third flat por-
tion extending from the second bent portion in the first
direction.

[0039] Preferably, the array comprises a third bent por-
tion extending from the third flat portion in the second
direction.

[0040] Preferably, some of the plurality of micro LED
chips are disposed on the second flat portion.

[0041] Preferably, the array comprises a structure
which contacts the bracket and is configured to press the
bracket toward the array.

[0042] Preferably, the array comprises the wire which
is configured to supply electrical energy to the array.

[0043] Preferably, the wire penetrates the bracket and
the structure.

[0044] The details of other embodiments are included
in the following description and the accompanying draw-
ings.

[0045] The embodiments of the presentinvention have

one or more effects as follows.

[0046] First, a bracket may fix a flexible array.

[0047] Second, by using a heat dissipation system, it
is possible to remote heat generated from the plurality of
micro LED chips.

[0048] Third, as a structure presses a bracket, the ar-
ray may become in close contact with the bracket.
[0049] Effects of the present invention should not be
limited to the aforementioned effects and other unmen-
tioned effects will be clearly understood by those skilled
in the art from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] The embodiments will be described in detail
with reference to the following drawings in which like ref-
erence numerals refer to like elements wherein:

FIG. 1 is a diagram illustrating the exterior appear-
ance of a vehicle according to an embodiment of the
present invention;

FIG. 2 is a block diagram of a lamp for vehicle ac-
cording to an embodiment of the present invention;
FIG. 3 is a diagram illustrating a lamp for a vehicle
according to an embodiment of the present inven-
tion;

FIG. 4isadiagramillustratingan array module where
a plurality of micro Light Emitting Diode (LED) chips
is disposed according to an embodiment of the
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present invention;

FIG.5isadiagramillustratingan array module where
a micro LED chip is disposed according to an em-
bodiment;

FIG. 6 is a diagram illustrating a plurality of array
modules according to an embodiment of the present
invention;

FIG. 7A illustrates an exemplary top view of a plu-
rality of array modules overlapping each other ac-
cording to an embodiment of the present invention;
FIG. 7B illustrates an exemplary side view of the plu-
rality of array modules overlapping each other ac-
cording to an embodiment of the present invention;
FIG. 8 is a diagram an array module according to an
embodiment of the present invention;

FIG. 9 is a diagram illustrating the exterior appear-
ance of an array according to an embodiment of the
present invention;

FIGS. 10A and 10B are schematic views of an array
and micro LED chips according to an embodiment
of the present invention;

FIGS. 11A to 11C are diagrams illustrating shapes
of a plurality of micro LED chips according to an em-
bodiment of the present invention;

FIGS. 12A and 12B are diagrams illustrating a plu-
rality of groups of micro LED chips disposed in an
array according to an embodiment of the present in-
vention;

FIG. 13 is a diagram illustrating an array according
to an embodiment of the present invention;

FIG. 14 is a diagram illustrating a lamp for a vehicle
according to an embodiment of the present inven-
tion;

FIG. 15 is a diagram illustrating a lamp for a vehicle
according to an embodiment of the present inven-
tion;

FIG. 16 is an enlarged view of portion A shown in
FIG. 14.

FIG. 17 is a diagram for explaining a lamp for a ve-
hicle according to an embodiment of the present in-
vention;

FIG. 18 is a diagram for explaining a lamp for a ve-
hicle according to an embodiment of the present in-
vention; and

FIG. 19 is a diagram for explaining a lamp for a ve-
hicle according to an embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0051] Hereinafter, the embodiments disclosed in the
present specification will be described in detail with ref-
erence to the accompanying drawings, and the same or
similar elements are denoted by the same reference nu-
merals even though they are depicted in different draw-
ings and redundant descriptions thereof will be omitted.
In the following description, with respect to constituent
elements used in the following description, the suffixes
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"module" and "unit" are used or combined with each other
only in consideration of ease in the preparation of the
specification, and do not have or serve as different mean-
ings. Accordingly, the suffixes "module" and "unit" may
be interchanged with each other. In addition, in the fol-
lowing description of the embodiments disclosed in the
present specification, a detailed description of known
functions and configurations incorporated herein will be
omitted when it may make the subject matter of the em-
bodiments disclosed in the present specification rather
unclear. In addition, the accompanying drawings are pro-
vided only for a better understanding of the embodiments
disclosed in the present specification and are not intend-
ed to limit the technical ideas disclosed in the present
specification. Therefore, it should be understood that the
accompanying drawings include all modifications, equiv-
alents and substitutions included in the scope and sprit
of the present invention.

[0052] It will be understood that although the terms
"first," "second," etc., may be used herein to describe
various components, these components should not be
limited by these terms. These terms are only used to
distinguish one component from another component.
[0053] It will be understood that when a component is
referred to as being "connected to" or "coupled to" an-
other component, it may be directly connected to or cou-
pled to another component or intervening components
may be present. In contrast, when a component is re-
ferred to as being "directly connected to" or "directly cou-
pled to" another component, there are no intervening
components present.

[0054] As used herein, the singular form is intended to
include the plural forms as well, unless the context clearly
indicates otherwise.

[0055] In the present application, it will be further un-
derstood that the terms "comprises", includes," etc.
specify the presence of stated features, integers, steps,
operations, elements, components, or combinations
thereof, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
elements, components, or combinations thereof.

[0056] A vehicle as described in this specification may
include an automobile and a motorcycle. Hereinafter, a
description will be given based on an automobile.
[0057] A vehicle as described in this specification may
include all of an internal combustion engine vehicle in-
cluding an engine as a power source, a hybrid vehicle
including both an engine and an electric motor as a power
source, and an electric vehicle including an electric motor
as a power source.

[0058] In the following description, "the left side of the
vehicle" refers to the left side in the forward driving di-
rection of the vehicle, and "the right side of the vehicle"
refers to the right side in the forward driving direction of
the vehicle.

[0059] FIG. 1 is a diagram illustrating the exterior ap-
pearance of a vehicle according to an embodiment of the
present invention.
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[0060] Referring to FIG. 1, a vehicle 10 may include a
lamp 100 for vehicle.

[0061] The lamp 100 may include a head lamp 100a,
a rear combination lamp 100b, and a fog lamp 100c.
[0062] The lamp 100 may further include a room lamp,
aturn signal lamp, a daytime running lamp, a back lamp,
and a positioning lamp.

[0063] Meanwhile, the term "overall length" means the
length from the front end to the rear end of the vehicle
10, the term "overall width" means the width of the vehicle
10, and the term "overall height" means the height from
the bottom of the wheel to the roof. In the following de-
scription, the term "overall length direction L" may mean
the reference direction for the measurement of the overall
length of the vehicle 10, the term "overall width direction
W" may mean the reference direction for the measure-
ment of the overall width of the vehicle 10, and the term
"overall height direction H" may mean the reference di-
rection for the measurement of the overall height of the
vehicle 10.

[0064] FIG. 2is a block diagram illustrating a lamp for
vehicle according to an embodiment of the present in-
vention.

[0065] Referring to FIG. 2, the lamp 100 may include
a light generation unit 160, a processor 170, and a power
supply unit 190.

[0066] The lamp 100 may further include an input unit
110, a sensing unit 120, an interface unit 130, a memory
140, and a position adjustment unit 165 individually or in
combination.

[0067] The input unit 110 may receive a user input for
controlling the lamp 100.

[0068] The input unit 110 may include one or more in-
put devices. For example, the input unit 110 may include
one or more of a touch input device, a mechanical input
device, a gesture input device, and a voice input device.
[0069] The input device 110 may receive a user input
for controlling operation of the light generation unit 160.
[0070] For example, the input unit 110 may receive a
user input for controlling turning on or off of the light gen-
eration unit 160.

[0071] The sensing unit 120 may include one or more
sensors.
[0072] For example, the sensing unit 120 may include

a temperature sensor or an illumination sensor.

[0073] The sensing unit 120 may acquire temperature
information of the light generation unit 160.

[0074] The sensing unit 120 may acquire external illu-
mination information of the vehicle 10.

[0075] The interface unit 130 may exchange informa-
tion, data, or a signal with another device provided in the
vehicle 10.

[0076] The interface unit 130 may transmitinformation,
data, or a signal, received from another device provided
in the vehicle 10, to the processor 170.

[0077] The interface unit 130 may transmitinformation,
data, or a signal, generated by the processor 170, to an-
other device provided in the vehicle 10.
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[0078] The interface unit 130 may receive driving sit-
uation information.

[0079] The driving situation information may include at
least one of: information on an object located outside of
the vehicle 10, navigation information, and vehicle state
information.

[0080] The information on an object located outside of
the vehicle 10 may include: information on the presence
of the object, information on a location of the object, in-
formation on movement of the object, information on a
distance between the vehicle 10 and the object, informa-
tion on a speed of the vehicle 10 relative to the object,
and information on a type of the object.

[0081] The objectinformation may be generated by an
object detection apparatus provided in the vehicle 10.
The object detection apparatus may detect an object
based on sensing data generated by one or more sensors
of: a camera, a Radio Detection And Ranging (RADAR)
sensor, a Light Detection And Ranging (LIDAR) sensor,
an ultrasonic sensor, and an infrared sensor.

[0082] The object may include aline, a nearby vehicle,
a pedestrian, a two-wheeled vehicle, a traffic signal, a
light, a road, a structure, a bump, a geographical feature,
and an animal.

[0083] The navigation information may include at least
one selected from among map information, information
on a set destination, information on a route to the set
destination, and information on various object located
along the route, lane information, and information on the
current location of the vehicle 10.

[0084] The navigation information may be generated
by a navigation apparatus provided in the vehicle 10.
[0085] The vehicle state information may include ve-
hicle position information, vehicle speed information, ve-
hicle tilt information, vehicle weight information, vehicle
direction information, vehicle battery information, vehicle
fuelinformation, vehicle tire pressure information, vehicle
steering information, in-vehicle temperature information,
in-vehicle humidity information, pedal position informa-
tion, vehicle engine temperature information, etc.
[0086] The vehicle state information may be generated
based on sensing information of various sensors provid-
ed in the vehicle 10.

[0087] The memory 140 may store basic data for each
unit of the lamp 100, control data for the operational con-
trol of each unit of the lamp 100, and input/output data
of the lamp 100.

[0088] The memory 140 may be any of various hard-
ware storage devices, such as a ROM, a RAM, an
EPROM, a flash drive, and a hard drive.

[0089] The memory 140 may store various data for the
overall operation of the lamp 100, such as programs for
the processing or control of the processor 170.

[0090] The memory 140 may be a subordinate element
of the processor 170.

[0091] Under the control of the processor 170, the light
generation unit 160 may convert electrical energy into
light energy.
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[0092] The light generation unit 160 may include an
array 200 on which a plurality of groups of micro Light
Emitting Diode (LED) chips is disposed.

[0093] The array 200 may be formed flexible.

[0094] The plurality of groups of micro LED chips may
have different shapes.

[0095] In some embodiments, there may be provided
a plurality of arrays. The plurality of arrays may form an
array module 200m (see FIG. 200m).

[0096] In some embodiments, the array module 200m
may be configured such that a plurality of arrays is
stacked with one another.

[0097] The array module 200m may be formed flexible.
[0098] Forexample, the array 200 may be formed flex-
ible in a manner in which a Flexible Copper Clad Lami-
nate (FCCL) is disposed on a flexible base 911 (see FIG.
5) and Light Emitting Diode (LED) chips of few micro
meters (um) are transferred to and formed on the FCCL.
[0099] A micro LED chip may be referred to as a micro
LED light emitting device package.

[0100] A micro LED chip may include a light emitting
device therein.
[0101] A micro LED is an LED chip of a few micro-

meter. For example, the size of a micro LED may be 5
to 15um.

[0102] A micro LED may be transferred to a substrate.
[0103] The array 200 may include a substrate and a
subarray in which the plurality of micro LED chips is dis-
posed. The array 200 may include one or more subar-

rays.
[0104] The subarray may be in any of various shapes.
[0105] For example, the subarray may be in a shape

of a figure-having a predetermined area.

[0106] For example, the subarray may have a circular
shape, a polygonal shape, or a fan shape.

[0107] Itisdesirable that the substrate includes a Flex-
ible Copper Clad Laminated (FCCL) substrate.

[0108] For example, a base 911 (FIG. 5) and a first
electrode 912 (see FIG. 5) may form a substrate.
[0109] For example, a base 911 (see FIG. 8) and a
second anode 912b (see FIG. 8) may form a substrate.
[0110] The position adjustment unit 165 may adjust a
position of the light generation unit.

[0111] The position adjustment unit 165 may control
the light generation unit 160 to be tilted. Due to the tilting
control of the light generation unit 160, output light may
be adjusted in aup-downdirection (e.g., the overall height
direction).

[0112] The position adjustment unit 165 may control
the light generation unit 160 to be panned. Due to the
panning control of the light generation unit 160, output
light may be adjusted in a left-right direction (e.g., the
overall width direction).

[0113] The position adjustment unit 165 may further
include a driving force generation unit (e.g., a motor, an
actuator, and a solenoid) that provides a driving force
required to adjust a position of the light generation unit
160.
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[0114] When the light generation unit 160 generates a
low beam, the position adjustment unit 165 may adjust
a position of the light generation unit 160 downward fur-
ther than when the light generation unit 160 generates a
high beam.

[0115] When the light generation unit 160 generates a
high beam, the position adjustment unit 165 may adjust
a position of the light generation unit 160 upward further
than when the light generation unit 160 generates a low
beam.

[0116] The processor 170 may be electrically connect-
ed to each unit of the lamp 100. The processor 170 may
control overall operation of each unit of the lamp 100.

[0117] The processor 170 may control the light gener-
ation unit 160.
[0118] By adjustingan amountof electrical energy sup-

plied to the light generation unit 160, the processor 170
may control the light generation unit 160.

[0119] The processor 170 may control the array 200
on a region basis.

[0120] Forexample,the processor 170 may control the
array 200 on a region basis in a manner of supplying a
different amount of electrical energy to micro LED chips
disposed on each region of the array 220.

[0121] The processor 170 may control the array mod-
ule 200m on a layer basis.

[0122] The plurality of layers in the array module 200m
may be composed of a plurality of arrays 200.

[0123] Forexample,the processor 170 may control the
array module 220m on a layer basis in a manner of sup-
plying a different amount of electrical energy to micro
LED chips arranged in each layer of the plurality of array
modules 200.

[0124] Under the control of the processor 170, the pow-
er supply unit 190 may supply electrical energy to each
unit of the lamp 100. In particular, the power supply unit
190 may be supplied with power from a battery inside
the vehicle 10.

[0125] FIG. 3A is a diagram illustrating a lamp for a
vehicle according to an embodiment of the present in-
vention.

[0126] FIG.3Aisacross-sectional view of a head lamp
an example of a lamp for a vehicle.

[0127] Referring to FIG. 3, the lamp 100 may include
a light generation unit 160, a reflector 310, and a lens
320a.

[0128] The reflector 310 may reflect light generated by
the light generation unit 160. The reflector 310 may in-
duce the light to be emitted forward or rearward of the
vehicle 10.

[0129] The reflector 310 may be formed of an alumi-
num (Al) or silver (Ag) material having a good reflectance,
or may be coated on a reflective surface.

[0130] Thelens 320a may be disposed before the light
generation unit 160 and the reflector 310. The lens 320a
refracts light, generated by the light generation unit 160
and reflected by the reflector 310, and allows the refract-
ed light to pass therethrough. The lens 320a may be an
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aspheric lens.

[0131] The lens 320a may change an optical path of
the light generated by the light generation unit 160.
[0132] The lens 320a may be formed of transparent
synthetic resin or glass.

[0133] FIG. 3B is a diagram for explaining a lamp for
a vehicle according to an embodiment of the present in-
vention.

[0134] FIG. 3 illustrates an exemplary cross-section of
arear combination ramp 100b as an example of the lamp
100.

[0135] Referring to FIG. 3, a lamp 100 for a vehicle
may include a light generation unit 160, and a lens 320b.
[0136] The lens 320b may cover the light generation
unit 160. The lens 320b may allow light, generated by
the light generation unit 160, to be refracted and pass
therethrough. The lens 320b may be an aspheric lens.
[0137] The lens 320b may change an optical path of
the light generated by the light generation unit 160.
[0138] The lens 320b may be formed of transparent
synthetic resin or glass.

[0139] FIG.4isadiagramillustrating a plurality of array
modules according to an embodiment of the present in-
vention.

[0140] Referring to FIG. 4, a plurality of micro LED
chips 920 may be disposed on the array 200.

[0141] The plurality of micro LED chips 920 may be
transferred to the array 200.

[0142] Aninterval for micro LED chips 920 on the array
200, and a density of micro LED chips 920 (that is, the
number of micro LED chips per unit area) on the array
200 may be determined depending on a transfer interval.
[0143] The array 200 may include a plurality of sub-
arrays 411 in which the plurality of groups of micro LED
chips is disposed, respectively.

[0144] The array 200 may include a base 911 and one
or more sub-arrays 411.

[0145] The base 911 may be formed of a polyimde (P1)
material or the like.

[0146] In some embodiments, the base 911 may be a
substrate. For example, the base 911 may be a Flexible
Copper Clad Laminate (FCCL) which will be described
later.

[0147] The sub-arrays 411 may be disposed on the
base 911.
[0148] A plurality of micro LED chips 920 may be dis-

posed in the sub-arrays 411.

[0149] The sub-arrays 411 may be generated by cut-
ting a main array which is an FCCL where the plurality
of micro LED chips 920 is disposed.

[0150] Inthis case, a shape of each sub-array 411 may
be determined by a shape into which the main array is cut.
[0151] For example, the sub-array 411 may have a
shape of a two-dimensional figure (e.g., a circular, po-
lygonal, or fan shape).

[0152] FIG. 5 is a diagram illustrating an array where
micro LED chips are disposed according to an embodi-
ment of the present invention.
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[0153] Referring to FIG. 5, the array 200 may include
a plyimide layer 911, a Flexible Copper Clad Laminated
(FCCL) 912, a reflective layer 913, an inter-layer dielec-
tric film 914, a plurality of micro LED chips 920, a second
electrode 915, an optical spacer 916, a phosphor layer
917, a color filter film 918, and a cover film 919.

[0154] The polyimide layer 911 may be formed flexible.
[0155] The FCCL 912 may be formed of copper. The
FCCL 912 may be referred to as a first electrode.
[0156] Insome embodiments, alayer composed of the
polyimide layer 911 and the FCCL 912 may be referred
to as a base 920.

[0157] In some embodiments, the polyimide layer 911
may be referred to as a base.

[0158] The first electrode 912 and the second elec-
trode 915 may be electrically connected to the plurality
of micro LED chips 920 so as to provide power thereto.
[0159] The first electrode 912 and the second elec-
trode 915 may be light transmissive electrodes.

[0160] The first electrode 912 may be an anode.
[0161] The second electrode 915 may be a cathode.
[0162] The first electrode 912 and the second elec-

trode 915 may include at least one metal material or a
combination of nickel (Ni), platinum (Pt), ruthenium (Ru),
iridium (Ir), rhodium (Rh), tantalum (Ta), molybdenum
(Mo), titan (Ti), silver (Ag), tungsten (W), copper (Cu),
chromium (Cr), palladium (Pd), vanadium (V), cobalt
(Co), niobium (Nb), zirconium (Zr), indium tin oxide (ITO),
aluminum zinc oxide (AZO) and Indium Zinc Oxide (1ZO).
[0163] The first electrode 912 may be formed between
the polyimide film 911 and the reflective layer 913.
[0164] The second electrode 915 may be formed on
the inter-layer dielectric film 914.

[0165] The reflective layer 913 may be formed on the
FCCL 920. The reflective layer 913 may reflect light gen-
erated by the plurality of micro LED chips 920. It is de-
sirable that he reflective layer 913 is formed of silver Ag.
[0166] Theinter-layerdielectricfiim914 maybeformed
on the reflective layer 913.

[0167] The plurality of micro LED chips 920 may be
formed on the FCCL 920. The plurality of micro LED chips
920 may be attached to the reflective layer 913 or the
FCCL 930 using a solder material or an Anisotropic Con-
ductive Film (ACF).

[0168] Meanwhile, each micro LED chip 920 may be
an LED chip of 10-100um.

[0169] The optical spacer 916 may be formed on the
inter-layer dielectric film 914. The optical spacer 916 is
used to keep the plurality of micro LED chips 920 and
the phosphor layer 917, and may be formed of an insu-
lating material.

[0170] The phosphor layer 917 may be formed on the
optical spacer 916. The phosphor layer 917 may be
formed of resin in which phosphorus is evenly distributed.
Depending on a wavelength of light emitted from a micro
LED chips 920, any one selected from a blue light-emit-
ting phosphor, a blue-green light-emitting phosphor, a
green light-emitting phosphor, a yellow-green light-emit-
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ting phosphor, a yellow light-emitting phosphor, a yellow-
red light-emitting phosphor, an orange light-emitting
phosphor, and a red light-emitting phosphor may be ap-
plied as the phosphor.

[0171] That is, a phosphor may be excited by light of
a first color, which is emitted from the micro LED chips
920, to thereby generate a second color.

[0172] The color film 918 may be formed on the phos-
phor layer 917. The color filter film 918 may realize a
specific color for light which has passed the phosphor
layer 917. The color filter film 918 may realize at least
one or a combination of red (R), green (G), and blue (B).
[0173] The cover film 919 may be formed on the color
filter film 918. The cover film 919 may protect the array
200.

[0174] FIG. 6 is adiagram illustrating an array module
according to an embodiment of the present invention.
[0175] Referringto FIG. 6, the light generation unit 160
may include an array module 200m which includes a plu-
rality of arrays.

[0176] For example, the light generation unit 160 may
include a first array 210 and a second array 220.
[0177] The first array 210 may be different from the
second array 220 in terms of at least one of: an interval
for a plurality of micro LED chips, positions of the plurality
of micro LED chips, and a density of the plurality of micro
LED chips.

[0178] The second array 220 may be different from the
first array 210 in terms of at least one of: an interval for
a plurality of micro LED chips, positions of the plurality
of micro LED chips, and a density of the plurality of micro
LED chips.

[0179] The density of the plurality of micro LED chips
indicates the number of micro LED chips per unit area.
[0180] In the first array 210, a first group of micro LED
chips may be disposed in a first pattern.

[0181] The first pattern may be determined by at least
one of: an interval for micro LED chips included in the
first group, positions of the micro LED chips included in
the first group on an array module, and a density of the
micro LED chips included in the first group.

[0182] A plurality of micro LED chips included in the
first array 210 may be disposed at a first interval.
[0183] The plurality of micro LED chips included in the
first group may be disposed at the first interval.

[0184] In the second array 220, a second group of mi-
cro LED chips may be disposed in a second pattern which
is different from the first pattern.

[0185] The second pattern may be determined by at
least one of: an interval for the micro LED chips included
in the second group, positions of the micro LED chips
included in the second group, and a density of the micro
LED chips included in the second group.

[0186] The plurality of micro LED chips included in the
second array 220 may be disposed at an interval as the
same as the interval at which the plurality of micro LED
chips included in the first array 210 is disposed.

[0187] The plurality of micro LED chips included in the
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second group may be disposed atan interval as the same
as the interval at which the plurality of micro LED chips
included in the first group is disposed.

[0188] Thatis, the plurality of micro LED chipsincluded
in the second group may be disposed at the first interval.
[0189] The plurality of micro LED chips included in the
second group may be disposed not to overlap the plurality
of micro LED chips included in the first group in a vertical
or horizontal direction.

[0190] For example, the first group of micro LED chips
may be disposed on the first array 210 not to overlap the
second group of micro LED chips when viewed from
above while the first array 210 and the second array 220
overlap each other.

[0191] For example, the second group of micro LED
chips may be disposed on the second array 220 not to
overlap the first group of micro LED chips when viewed
from above while the second array 220 and the first array
210 overlap each other.

[0192] Due to such arrangement, it is possible to min-
imize intervention by the first group of micro LED chips
in output power from the second group of micro LED
chips.

[0193] Insome embodiments, the light generation unit
160 may include three or more arrays.

[0194] FIG. 7A illustrates an exemplary top view of a
plurality of array modules overlapping each other accord-
ing to an embodiment of the present invention.

[0195] FIG. 7B illustrates an exemplary side view of
the plurality of array modules overlapping each other ac-
cording to an embodiment of the present invention.
[0196] Referring to FIGS. 7A and 7B, the processor
170 may control an array module 200m on a region basis
(e.g., any of region 201 to 209).

[0197] The processor 170 may adjust a light distribu-
tion pattern by controlling the array module 200m on a
region basis.

[0198] The array module 200m may be divided into a
plurality of regions 201 to 209.

[0199] The processor 270 may adjust an amount of
electrical energy to be supplied to each of the plurality of
regions 201 to 209.

[0200] The processor 170 may control the array mod-
ule 200m on a layer basis.

[0201] The processor 270 may adjust an amount of
light of output power by controlling the array module
200m on a layer basis.

[0202] The array module 200m may be composed of
a plurality of layers. The plurality of layers may be com-
posed of a plurality of arrays, respectively.

[0203] For example, a first layer of the array module
200m may be formed by a first array, and a second layer
of the array module 200m may be formed by a second
array.

[0204] The processor 270 may adjust an amount of
electrical energy to be supplied to each of the plurality of
layers.

[0205] FIG. 8 is a diagram an array module according
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to an embodiment of the present invention.

[0206] FIG. 8 illustrates a first array 210 and a second
array 220 included in the array module 200m. However,
the array module 200m may include three or more arrays.
[0207] Referringto FIG. 8, the array module 200m may
include a polyimide layer 911, the first array 210, and the
second array 220.

[0208] In some embodiments, the array module 200m
may further include a phosphor layer 917, a color filter
film 918, and a cover film 919 in combination or individ-

ually.

[0209] The polyimide layer 911 may be formed flexible.
[0210] The second array 220 may be disposed on the
base 911.

[0211] Insome embodiments, alayer composed of the

polyimide layer 911 and the second anode 912b may be
referred to as a base 920.

[0212] In some embodiments, the polyimide layer 911
may be referred to as a base.

[0213] The second array 220 may be disposed be-
tween the first array 210 and the base 911.

[0214] The second array 220 may include the second
anode 912b, a reflective layer 913, a second inter-layer
dielectric film 914b, a second group of micro LED chips
920b, a second optical spacer 916b, and a second cath-
ode 915b.

[0215] The second anode 912b may be an FCCL. The
second anode 912b may be formed of copper.

[0216] The second anode 9112 and the second cath-
ode 915b may be light transmissive electrodes.

[0217] The second anode 912b and the second cath-
ode 915b may be referred to as transparent electrodes.

[0218] The second array 220 may include a transpar-
ent electrode.
[0219] The second anode 912b and the second cath-

ode 915 may include at least one metal material or a
combination of nickel (Ni), platinum (Pt), ruthenium (Ru),
iridium (Ir), rhodium (Rh), tantalum (Ta), molybdenum
(Mo), titan (Ti), silver (Ag), tungsten (W), copper (Cu),
chromium (Cr), palladium (Pd), vanadium (V), cobalt
(Co), niobium (Nb), zirconium (Zr), indium tin oxide (ITO),
aluminum zinc oxide (AZO) and Indium Zinc Oxide (120).
[0220] The second anode 912b may be formed be-
tween the base 911 and the reflective layer 913.

[0221] The second cathode 915b may be formed on
the second inter-layer dielectric film 914b.

[0222] The reflective layer 913 may be formed on the
second anode 912b. The reflective layer 913 may reflect
light generated by a plurality of micro LED chips 920. It
is desirable that The reflective layer 913 is formed of silver
(Ag)-

[0223] The second inter-layer dielectric film 914b may
be formed on the reflective layer 913.

[0224] The second group of micro LED chips 920b may
be formed on the second anode 912b. Each of the micro
LED chips 920b included in the second group may be
attached to the reflective layer 913 or the second anode
912b using a solder material or an Anisotropic Conduc-
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tive Film (ACF).

[0225] The second optical spacer 916b may be formed
on the second inter-layer dielectric film 914b. The optical
spacer 916b is used to keep the micro LED chips 920b
and the first array 210 at a distance from each other, and
the optical spacer 916b may be formed of an insulating
material.

[0226] Thefirst e array 210 may be formed on the sec-
ond array 220.
[0227] The first array 210 may include a first anode

912a, a first inter-layer dielectric film 914b, a first group
of micro LED chips 920a, a first optical spacer 916a, and
a first cathode 915a.

[0228] The firstanode 912a may be an FCCL. The first
anode 912a may be formed of copper.

[0229] The firstanode 912a and the first cathode 915a
may be light-transmissive electrodes.

[0230] The firstanode 912a and the first cathode 915a
may be referred to as transparent electrodes.

[0231] The first array 210 may include a transparent
electrode.
[0232] The firstanode 912a and the first cathode 915a

may include may include at least one metal material or
a combination of nickel (Ni), platinum (Pt), ruthenium
(Ru), iridium (Ir), rhodium (Rh), tantalum (Ta), molybde-
num (Mo), titan (Ti), silver (Ag), tungsten (W), copper
(Cu), chromium (Cr), palladium (Pd), vanadium (V), co-
balt (Co), niobium (Nb), zirconium (Zr), indium tin oxide
(ITO), aluminum zinc oxide (AZO) and Indium Zinc Oxide
(1ZO).

[0233] The first anode 912a may be formed between
the second optical spacer 916b and the first inter-layer
dielectric film 914a.

[0234] The first cathode 915a may be formed on the
first inter-layer dielectric film 914a.

[0235] The first inter-layer dielectric film 914a may be
formed on the first anode 912a.

[0236] The first group of micro LED chips 920a may
be formed on the first anode 912a. Each of the micro
LED chips 920a included in the first group may be at-
tached to the first anode 912a using a solder material or
an Anisotropic Conductive Film (ACF).

[0237] The first optical spacer 916a may be formed on
the firstinter-layer dielectric film 914a. The optical spacer
916a is used to keep the micro LED chips 920a and the
phosphor layer 917 at a distance from each other, and
the optical spacer 916a may be formed of an insulating
material.

[0238] The phosphor layer 910 may be formed on the
first array 210 and the second array 220.

[0239] The phosphor layer 917 may be formed on the
first optical spacer 916a. The phosphor layer 917 may
be formed of resin in which a phosphorus is evenly dis-
tributed. Depending on a wavelength of light emitted from
the micro LED chips 920a and 920b included in the first
and second groups, any one selected from a blue light-
emitting phosphor, a blue-green light-emitting phosphor,
a green light-emitting phosphor, a yellow-green light-
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emitting phosphor, a yellow light-emitting phosphor, a
yellow-red light-emitting phosphor, an orange light-emit-
ting phosphor, and a red light-emitting phosphor may be
applied as the phosphor.

[0240] The phosphor layer 917 may change wave-
lengths of lights emitted from the micro LED chips 920a
and 920b included in the first and second groups.
[0241] The phosphor layer 917 may change a wave-
length of first light generated by the micro LED chips 920a
included in the first group, and a wavelength of second
light generated by the micro LED chips 920b included in
the second group.

[0242] The first filter film 918 may be formed on the
phosphor layer 917. The color filter film 918 may realize
a specific color for light which has passed through the
phosphor layer 917. The color filter film 918 may realize
any one of red (R), green (G), blue (B), or a combination
thereof.

[0243] The cover film 919 may be formed on the color
filter film 918. The cover film 919 may protect the array
module 200m.

[0244] Meanwhile, the plurality of micro LED chips
920b included in the second array 220 may be disposed
not to overlap the plurality of micro LED chips 920a in-
cluded in the first array 210 in a vertical or horizontal
direction.

[0245] The plurality of micro LED chips 920b included
in the second group may be disposed not to overlap the
plurality of micro LED chips 920a included in the first
group in a vertical or horizontal direction.

[0246] The vertical direction may be a direction in
which the array module 200m is stacked.

[0247] The micro LED chips 920a and 920b included
in the first and second groups may output light in the
vertical direction.

[0248] The horizontal direction may be a direction in
which the micro LED chips 920a and 920b included in
the first and second groups are disposed.

[0249] The horizontal direction may be a direction in
which the base 911, the first and second anodes 912a
and 912b, or the phosphor layer 917 extends.

[0250] Meanwhile, the lamp 100 may further include a
wire via which power is supplied to the array module
200m.

[0251] For example, the lamp 100 may include a first
wire 219 and a second wire 229.

[0252] Via the first wire 219, power may be supplied
to the first array 210. The first wire 219 may consist of a
pair of wires. The first wire 219 may be connected to the
first anode 912a and/or the first cathode 915a.

[0253] Viathe second wire 229, power may be supplied
to the second array 220. The second wire 229 may con-
sist of a pair of wires. The second wire 229 may be con-
nected tothe second anode 912b and/or the second cath-
ode 915b.

[0254] The first wire 219 and the second wire 229 may
be disposed not to overlap each other.

[0255] FIG. 9is adiagram illustrating the exterior of an
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array according to an embodiment of the present inven-
tion.

[0256] FIGS. 10A and 10B are schematic views of an
array and micro LED chips according to an embodiment
of the present invention. FIG. 10 is an exemplary side
view.

[0257] Referring to the drawings, a plurality of groups
of micro LED chips 920c and 920d may be disposed in
the array 200.

[0258] The micro LED chips 920c and 920d included
in the plurality of groups may have different shapes.
[0259] Asillustratedin FIG. 10A, the array 200 may be
bent with a different curvature in each region.

[0260] The array 200 may be divided into a plurality of
regions 421, 422, and 423.

[0261] The array 200 may be divided into the plurality
of regions 421, 422, and 423 according to bending cur-
vatures thereof.

[0262] The array 200 may include a first region 421, a
second region 422, and a third region 423.

[0263] The first region 421 may be a region which is
bendable with a first curvature.

[0264] The second region 422 may be a region which
is bendable with a second curvature. The second curva-
ture may be greater than the first curvature.

[0265] The third region 423 may be a region which is
bendable with a third curvature. The third curvature may
be greater than the first curvature.

[0266] Meanwhile, a curvature may be defined as the
inverse of the radius of the circle which contacts an inner
surface (a surface in the opposite to a light output direc-
tion) of the array 200 which is bent.

[0267] In addition, a curvature may indicate a degree
of bending of the array 200.

[0268] For example, when a curvature for one region
of the array 200 is 0, the region may be in a flat state
where the region is flat.

[0269] Micro LED chips 920c, 920d, and 920d respec-
tively disposed in the plurality of regions 421, 422, and
423 may have different shapes.

[0270] A micro LED chip 920c included in a first group
and having a first shape may be disposed in the first
region 421. The micro LED chip 920c included in the first
group and having the first shape will be described with
reference to FIG. 11A.

[0271] A micro LED chip 920d included in a second
group and having a second shape may be disposed in
the second region 422. The micro LED chip 920d includ-
ed in the second group and having the second shape will
be described with reference to FIG. 11B.

[0272] A micro LED chip 902d included in a third group
and having the second shape and may be disposed in
the third region 423. The micro LED chip 902d included
in the third group and having the second shape will be
described with reference to FIG. 11B. The micro LED
chip included in the third group may be horizontally sym-
metric to the micro LED chip included in the second

group.
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[0273] Asiillustrated in FIG. 10B, the array 200 may be
bent with a constant curvature.

[0274] When viewed from the side, the array 200 may
be bent to contact a virtual circle 1049 in the overall height
direction. In this case, the array 200 may have an arc-
shaped cross-section. In this case, the curvature of the
array 200 may be the inverse of the radius of the virtual
circle 1049.

[0275] The array 200 may be divided into a plurality of
regions 421, 422, and 423.

[0276] The array 200 may be divided into a plurality of
regions 421, 422, and 423 according to where they are
positioned on the array 200.

[0277] The array 200 may be divided based on angle
ranges in a clockwise direction or in a counter clockwise
direction between a virtual line, which connects a center
1050 of a virtual circle 1049 and the array 200, and a line
1052, which passes through the center 1050 of the virtual
circle 1049 and is parallel to the horizon.

[0278] In this case, the counter clockwise direction to
the line 1051 passing through the virtual line 1048 and
being parallel to the horizon is defined as "+", and the
clockwise direction is defied as "-".

[0279] The array 200 may include a first region 421, a
second region 422, and a third region 423.

[0280] The first region 421 may be a region with a first
angle range. The first angle range may be a range be-
tween +70° and - 70°.

[0281] The second region 422 may be a region with a
second angle range. The second angle range may a
range between +70° to +90°.

[0282] The third region 423 may be aregion with a third
angle range. The third angle range may be a range be-
tween -70° and - 90°.

[0283] The plurality of micro LED chips 920c, 920d,
and 9220e respectively disposed in the plurality of re-
gions 421, 422, and 423 may have different shapes.
[0284] A micro LED chip 920c included in a first group
and having a first shape may be arrange in the first region
421. The micro LED chip 920c included in the first group
and having the first shape willbe described with reference
to FIG. 11A.

[0285] A micro LED chip 920d included in a second
group and having a second shape may be disposed in
the second region 422. The micro LED chip 920d includ-
ed in the second group and having the second shape will
be described with reference to FIG. 11B.

[0286] A micro LED chip 920d included in a third group
and having the second shape may be disposed in the
third region 423. The micro LED chip 920d included in
the third group and having the second shape will be de-
scribed with reference to FIG. 11C. The micro LED chip
included in the third group may be horizontally symmetric
to the micro LED chip included in the second group.
[0287] Meanwhile, the micro LED chips 920c, 920d,
and 920e may output light in different directions.

[0288] For example, when the plurality of micro LED
chips 920c, 920d, and 920e is placed in the same plane,
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the plurality of micro LED chips 920c, 920d, and 920e
may output light in different directions, respectively.
[0289] FIGS. 11A to 11C are diagrams illustrating
shapes of a plurality of micro LED chips according to an
embodiment of the present invention.

[0290] FIG. 11Ais a schematic view illustrating an ex-
ample of a micro LED chip 920c included in a first group
and having a first shape, the micro LED chip 920c¢ which
is shown in FIGS. 10A and 10B.

[0291] Referring to FIG. 11A, the micro LED chip 920c
included in the first group and having the first shape
(hereinafter, referred to as a first micro LED chip) may
have a normal shape.

[0292] The first micro LED chip 920c may include a
body 1100.
[0293] The body 1100 may include a p-n diode layer.

The p-n diode layer may include a first-type semiconduc-
tor layer (e.g., a p-doped layer), an active layer, and a
second-type semiconductor layer (e.g., a n-doped layer).
[0294] When viewed from the side, the first micro LED
chip 920c may have a trapezoidal shape having an upper
edge longer than a lower edge. A vertical cross-section
of the body 1100 may be vertically symmetric.

[0295] When viewed from above, the body 1100 of the
first micro LED chip 920c may have a rectangular shape.
[0296] The first micro chip 920c may output light 1101
in an upward direction and in a lateral direction. The first
micro chip 920c may output the light in the upward direc-
tion and in any direction.

[0297] FIG. 11B is a schematic view illustrating an ex-
ample of a micro LED chip 920d included in a second
group and having a second shape, the micro Led chip
920d which is shown in FIGS. 10A and 10B.

[0298] Referring to FIG. 11B, the micro LED chip 920d
included in the second group and having the second
shape (hereinafter, referred to as a second micro LED
chip) may have a shape different from the shape of the
first micro chip 920c.

[0299] The second micro LED chip 920d may include
a body 1111 and a reflective layer 1112.

[0300] The body 1111 may include a p-n diode layer.
The p-n diode layer may include a first-type semiconduc-
tor layer (e.g., a p-doped layer), an active layer, and a
second-type conductor layer (e.g., a n-doped layer).
[0301] The body 1111 may have a horizontal cross-
section which gradually becomes greater toward the re-
flective layer 1112.

[0302] A vertical cross-section of the body 1111 may
be vertically asymmetric.

[0303] Meanwhile, a side surface 1122 of the body
1111 may formatilting angle relative to adirection vertical
to a reflective layer 1112. The side surface 1122 of the
body 1111 may form an acute angle relative to the re-
flective layer 1112.

[0304] Meanwhile, the tilting angle formed by the side
surface 1122 of the body 1111 in the direction 1121 ver-
tical tothereflective layer 1112 may be determined based
on a second curvature.

10

15

20

25

30

35

40

45

50

55

1"

[0305] Forexample, the greater the second curvature,
the greater the tilting angle.
[0306] Forexample, the smaller the second curvature,
the smaller the tilting angle.

[0307] The reflective layer 1112 may be disposed on
the body 1111.
[0308] The reflective layer 1112 may reflect light gen-

erated by the body 1111. Itis desirable that the reflective
layer 1112 is formed of silver (Ag).

[0309] When viewed from above, the body 1100 of the
second micro LED chip 920d may have a rectangular
shape.

[0310] The second micro LED chip 920d may focus
and output light 1102 in one direction.

[0311] For example, when the lamp 100 functions as
a rear combination lamp 100b, the second micro LED
chip 920d may focus and output light 1102 in a direction
rearward of the vehicle 10.

[0312] FIG. 11Cis a schematic diagram illustrating an-
other shape of the micro LED chip 920d included in the
second group and having the second shape according
to FIGS. 10A and 10B.

[0313] The second micro LED chip 920d in FIG. 11C
may have a shape different from the shape of the second
micro LED chip shown in FIG. 11B.

[0314] The second micro LED chip 920d may include
the body 111 and the reflective layer 1112.

[0315] The body 1111 may have a horizontal cross-
section which becomes smaller toward the reflective lay-
er 1112.

[0316] A vertical cross-section of the body 1111 may
be vertically asymmetric.

[0317] The side surface 1122 of the body 1111 may
be tilted relative to a direction 1121 vertical to the reflec-
tive layer 1112. The side surface 1122 of the body 1111
may form an obtuse angle relative to the reflective layer
1112.

[0318] FIGS. 12A and 12B are diagrams illustrating a
plurality of groups micro LED chips disposed in an array
according to an embodiment of the present invention.
[0319] Asdescribed above with reference to FIG. 10B,
the array 200 may be bent with a constant curvature.
[0320] The array 200 may include a plurality of regions
421,422, and 426.

[0321] The plurality of regions 421 and 422 may be
distinguished from each another based on where each
of the plurality of regions 421 and 422 is positioned on
the array 200.

[0322] For example, when viewed from the side, the
first region 421 may be a region ranging from +70° and
-70° between a virtual line, which connects the virtual
circle 1050 and the array 200, and a line 1051, which
passes through the center 1050 of the virtual circle and
is parallel to the horizon.

[0323] For example, when viewed from side, the sec-
ond region 422 may be a region ranging from -70° to -90°
between the virtual line, which connects the virtual circle
1050 and the array 200, and the line 1051, which passes
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through the center 1050 of the virtual circle and is parallel
to the horizon.

[0324] As illustrated in FIG. 12A, the first micro LED
chip 920c may be disposed in each of the first region 421
and the second region 422.

[0325] As illustrated in FIG. 12B, the first micro LED
chip 920c may be disposed in the first region 421, and
the second micro LED chip 920d may be disposed in the
second region 422.

[0326] If the lamp 100 is functioning as the rear com-
bination lamp 100b, high light intensity is required in the
rear side of the vehicle 10.

[0327] When the lamp 100 includes an array 200
shown in FIG. 12A, a first micro LED chip 920c is dis-
posed in a second region 422 to thereby allow light dis-
tributed upward and downward from the vehicle 10,
thereby reducing light intensity of light rearward of the
vehicle 10.

[0328] When the lamp 100 includes an array 200
shown in FIG. 12B, a second micro LED chip 920d is
disposed in a second region 422 to thereby focus light in
a direction rearward of the vehicle 10. In addition, uni-
formity of luminous intensity may improve and color de-
viation may decrease.

[0329] Ifthelamp 100 functions as the head lamp 100a
or the fog lamp 10c, high light intensity forward of the
vehicle 10 is required.

[0330] When the lamp 100 includes the array 200
shown in FIG. 12A, the first micro LED chip 920c is dis-
posed in the second region 422 to thereby make light
distributed upward or downward from the vehicle 10,
thereby reducing light intensity of light forward of the ve-
hicle 10.

[0331] When the lamp 100 includes the array 200
shown in FIG. 12B, the second micro LED chip 920d is
disposed in the second region 422 to thereby make light
focused in a direction forward of the vehicle 10. In addi-
tion, uniformity of luminous intensity may increase and
color deviation may decrease.

[0332] FIG. 13isadiagramillustrating anarray accord-
ing to an embodiment of the present invention.

[0333] FIG. 13 shows an exemplary cross-sectional
view 200a and an exemplary plane view 200p of an array.
[0334] The array 200 may include a polyimide layer
911, afirst electrode 912, a reflective layer 913, an inter-
layer dielectric film 914, a plurality of micro LED chips
920, a second electrode 915, an optical spacer 916, a
phosphor layer 917, and a color filter film 918.

[0335] In some embodiments, the array 200 may fur-
ther include a cover film 919.

[0336] Descriptions about components of the array
200 with reference to FIG. 5 may be applied to the first
electrode 912, the reflective layer 913, the inter-layer di-
electric film 914, the plurality of LED chips 920, the sec-
ond electrode 915, the optical spacer 916, the phosphor
layer 917, the color filter film 918, and the cover film 919
in FIG. 13.

[0337] As shown in the example of the reference nu-
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meral 200s, the polyimide layer 911 may extend in a hor-
izontal direction further than at least one of the first elec-
trode 912, the reflective layer 913, the inter-layer dielec-
tric film 914, the optical spacer 916, the phosphor layer
917, the color filter film 918, and the cover film 919.
[0338] As the polyimide layer 911 extends in the hori-
zontal direction further than another layer (or film), the
array 200 may be divided into a first region 1310 and a
second region 1320.

[0339] The first region 1310 may be a region where
the plurality of micro LED chips 920 is disposed.

[0340] The first region 1310 may be referred to as a
light emission region.

[0341] The polyimide layer 911, the first electrode 912,
the reflective layer 913, the inter-layer dielectric film 914,
the plurality of micro LED chips 920, the second electrode
915, the optical spacer 916, the phosphor layer 917, the
color filter film 918, and the cover film 919 may be dis-
posed on the first region 1310.

[0342] The second region 1320 may be defined as a
region where the plurality of micro LED chips 920 is not
disposed. The second region 1320 may be referred to
as a non-light emission region.

[0343] The polyimide layer 911 may be disposed on
the second region 1320.

[0344] At least portion of the second region may be
bent.
[0345] The second region may include a first bent por-

tion 1321 and a fixing portion 1331.

[0346] The first bent portion 1321 may be a portion of
the array 200 which is bent toward a bracket 1410.
[0347] The fixing portion 1331 may be a portion of the
array 200 which embraces at least portion of the bracket
1410tokeep the array 200 in close contactwith the brack-
et 1410 and fixed to the bracket 1410.

[0348] FIG. 14 is a diagram illustrating a lamp for a
vehicle according to an embodiment of the present in-
vention.

[0349] Referring to FIG. 14, the lamp 100 may further
include a bracket 1410.

[0350] The array 200 may be bent to embrace at least
portion 1411 of the bracket 1410.

[0351] Forexample, the fixing portion 1331 of the array
may be bent to embrace a protrusion 1411 of the bracket
1410.

[0352] The bracket 1410 may fix the array 200.
[0353] The bracket1410 may include a base 1412, the
protrusion 1411, and a holder 1413.

[0354] The base 1412, the protrusion 1411, and the
holder 1413 may be integrally formed.

[0355] The base 1412may supportthe protrusion 1411
and the holder 1413.

[0356] The base 1412 may have a shape correspond-
ing to a shape of the array 200.

[0357] For example, when the array 200 is bent with a
predetermined first curvature, a surface of the base 1412
facing the array 200 may be a surface curved to the first
curvature.
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[0358] The protrusion 1411 may protrude from the
base 1412 in a direction in which the array 200 extends.
[0359] The holder 1413 may fix the array 200.

[0360] The holder 1413 may extend from the base
1412 in a first direction.

[0361] The holder 1413 may extend from the base
1412 toward the array 200.

[0362] For example, the holder 1413 may extend to-
ward the first region 1310 of the array 200.

[0363] For example, the holder 1413 may extend to-
ward the micro LED chip 920.

[0364] For example, the holder 1413 may extend in a
direction vertical to the base 1412.

[0365] The holder 1413 may penetrate the array 200.
[0366] For example, the holder 1413 may penetrate a
region of the array 200 on which the plurality of micro
LED chips 920 is not disposed.

[0367] The holder 1413 extends from the base 1412
to penetrate the array 200, thereby fixing the array 200.

[0368] The holder 1413 may include at least one bent
portion 1413a.
[0369] The bent portion 1413a may be formed as the

holder 1413 extending in the first direction extends in a
second direction.

[0370] The seconddirection may be a direction vertical
to the first direction.

[0371] Even when an external force is applied during
travelling of a vehicle, the bent portion 1413a may keep
the array 200 and the bracket 1410 coupled to each other.
[0372] The array 200 may include a bent region which
is a region bent with a predetermined curvature.

[0373] The holder 1413 may be positioned in a region
corresponding to the bent region of the array 200.
[0374] For example, the holder 1413 may extend from
the base 1412 toward an region corresponding to a bent
region of the array 200. The holder 1413 may penetrate
the bent region of the array 200.

[0375] The lamp 100 may further include an adhesive
member 1450.
[0376] Theadhesive member 1450 may allow the array

200 to be attached to the bracket 1410.

[0377] The adhesive member 1450 may be positioned
between the array 200 and the bracket 1410.

[0378] The adhesive member 1450 may include an ad-
hesive, a double sided tape, or an adhesive film.
[0379] At least part of the bracket 1410 may contact
the array 200.

[0380] Even in the case where the adhesive member
1450 is disposed between the array 200 and the bracket
1410, at least part of the bracket 1410 may contact the
array 200.

[0381] Due to the contact between the bracket 1410
and the array 200, the adhesive member 1450 is not ex-
posed to the outside.

[0382] FIG. 15 is a diagram for explaining a lamp for a
vehicle according to an embodiment of the present in-
vention.

[0383] Aholder 1413 ofthe bracket 1410 shownin FIG.
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15 may form an acute angle relative to a part of the base
1412.

[0384] For example, the holder 1413 may form an
acute angle relative to a surface of the base 1412 which
faces the array 200.

[0385] For example, the holder 1413 may form an
acute angle relative to a surface of the base 1412 which
faces the first region 1310 of the array 200.

[0386] FIG. 16 is an enlarged view of portion A shown
in FIG. 14.
[0387] In the following description, a first direction and

a second direction may be used for relative orientation.
The second direction may be different from the first di-
rection. For example, the second direction may be a di-
rection perpendicular to the first direction.

[0388] The first direction and the second direction may
differ depending on a light output direction or a position
of the array 200.

[0389] Forexample, asillustrated in FIG. 16, when the
light generation unit 160 outputs light in a direction per-
pendicular to a road surface, the first direction may be a
horizontal direction and a second direction may be a ver-
tical direction.

[0390] For example, contrary to the example of FIG.
16, when the light generation unit 160 outputs light in a
direction parallel to a road surface, the first direction may
be a vertical direction and the second direction may be
a horizontal direction.

[0391] Referring to FIG. 16, the array 200 may include
afirstflat portion 1311, afirst bent portion 1321, asecond
flat portion 1332, a second bent portion 1333, a third flat
portion 1334, and a third bent portion 1335.

[0392] The first flat portion 1311 extends in the first
direction.
[0393] The first flat portion 1311 may include the first

region 1310 (see FIGS. 13 and 14).

[0394] Thefirstflatportion 1311 may include a plurality
of micro LED chips 920 disposed thereon.

[0395] The first bent portion 1321 may be bent from
the first flat portion in the second direction.

[0396] The second flat portion 1332 extends from the
first bent portion 1321.

[0397] The second bent portion 1333 is bent from the
second flat portion 1332 in the first direction.

[0398] The third flat portion 1334 extends from the sec-
ond bent portion 1333 in the first direction.

[0399] The third bent portion 1335 extends from the
third flat portion 1334 in the second direction.

[0400] Meanwhile, the fixing portion 1331 described
above with reference to FIG. 13 may include the second
flat portion 1332, the second bent portion 1333, the third
flat portion 1334, and the third bent portion 1335.
[0401] As the fixing portion 1331 is formed to surround
the protrusion, the array 200 may be tightly fixed to the
bracket 1410.

[0402] FIG. 17 is a diagram for explaining a lamp for a
vehicle according to an embodiment of the present in-
vention.
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[0403] Referring to FIG. 17, the second flat portion
1332 may include a light emission region.

[0404] The second flat portion 1332 may have some
of the plurality of micro LED chips 920 disposed thereon.
[0405] Some of the plurality of micro LED chips 920
may be disposed on the second

[0406] As some of the plurality of micro LED chips 920
are disposed onthe secondflat portion 1332, itis possible
to output light in the first direction as well as the second
direction, thereby enhancing light efficiency.

[0407] FIG. 18 is a diagram for explaining a lamp for a
vehicle according to an embodiment of the present in-
vention.

[0408] Referring to FIG. 18, the lamp 100 may further
include a wire 2010.

[0409] The wire 2010 may include an anode wire and
a cathode wire.

[0410] The wire 2010 may supply electrical energy to
the array 200.

[0411] One end of the wire 2010 may be connected to
a battery inside a vehicle.

[0412] The other end of the wire 2010 may be connect-
ed to the array 200.

[0413] The array 200 may include at least one bent
portions 1321, and the wire 2010 may be connected to
the bent portion 1321.

[0414] For example, a light emission region included
in the array 200 may extend up to the bent portion 1321.
In this case, the wire 2010 may be connected to the bent
portion 1321 and the light emission region, thereby being
enabled to supply electrical energy to the array 200. In
this case, the wire 2010 may be connected to the bent
portion 1321 and afirst electrode 912 of the light emission
region to supply electrical energy.

[0415] The wire 2010 may contact at least part of the
bracket 1410.
[0416] For example, the wire 2010 may contact one

exterior surface of the bracket 1410.

[0417] The lamp 100 may further include a heat dissi-
pation system 2030.

[0418] The heat dissipation system 2030 may contact
at least part of the bracket 1410.

[0419] The heat dissipation system 2320 may manage
heat that is generated from the array 200.

[0420] The heat dissipation system 2030 may include
a plurality of dissipation pins. A dissipation pin may be
formed of a material having an excellent thermal conduc-
tivity.

[0421] The plurality of dissipation pins may penetrate
the bracket 1410 to contact the array 200.

[0422] Meanwhile, the lamp 100 may include a hous-
ing.
[0423] The housing may define the exterior of the lamp

100. The housing may accommodate constituent ele-
ments of the lamp 100.

[0424] The plurality of dissipation pins may penetrate
the housing. In this case, some of the plurality of dissi-
pation pins may be exposed to the outside of the housing.
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[0425] The lamp 100 may further include a structure
2050.
[0426] The structure 2050 may contact the bracket
1410.
[0427] The structure 2050 may press the bracket 1410

toward the array 200. As the structure 2050 presses the
bracket 1410 toward the array 200, the array 200 is able
to contact the bracket 1410 more closely. In addition, the
array 200 is fixed to the bracket 1410 with the fixing por-
tion 1331 embracing the protrusion 1411 of the bracket
1410. In this case, due to the bending of the array 200,
the array 200 and the bracket 1410 are not spaced apart
from each other.

[0428] By allowing the bracket 1410 presses the third
flat portion 1334, the structure 2050 may help the array
200 to be fixed to the bracket 1410 more securely.
[0429] The structure 2050 may be any of components
included in the lamp 100.

[0430] Meanwhile, the wire 2010 may contact one ex-
terior surface of the structure 2050.

[0431] FIG. 19is a diagram for explaining a lamp for a
vehicle according to an embodiment of the present in-
vention.

[0432] Referring to FIG. 19, the wire 2010 may pene-
trate the inside of the bracket 1410.

[0433] The wire 2010 may penetrate the inside of the
bracket 1410 to be connected to the array 200.

[0434] By penetrating the inside of the structure 2050,
the wire 2010 may be connected to the array 200.
[0435] Assuch, as the wire 2010 penetrates the brack-
et 1410 and the structure 2050 to be connected to the
array 200, the wire 2010 may be arranged neatly.
[0436] The presentinvention as described above may
be implemented as code that can be written on a com-
puter-readable medium in which a program is recorded
and thus read by a computer. The computer-readable
medium includes all kinds of recording devices in which
datais stored in a computer-readable manner. Examples
of the computer-readable recording medium may include
a hard disk drive (HDD), a solid state disk (SSD), a silicon
disk drive (SDD), a read only memory (ROM), a random
access memory (RAM), a compact disk read only mem-
ory (CD-ROM), a magnetic tape, a floppy disc, and an
optical data storage device. In addition, the computer-
readable medium may be implemented as a carrier wave
(e.g., data transmission over the Internet). In addition,
the computer may include a processor or a controller.
Thus, the above detailed description should not be con-
strued as being limited to the embodiments set forth here-
in in all terms, but should be considered by way of ex-
ample. The scope of the present invention should be de-
termined by the reasonable interpretation of the accom-
panying claims and all changes in the equivalent range
of the present invention are intended to be included in
the scope of the present invention.

[0437] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
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modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternatives uses will also be ap-
parent to those skilled in the art.

Claims
1. Alamp for (100) a vehicle (10), comprising:

a light generation unit (160);

a bracket (1410); and

alens (320a, 320b) configured to change an op-
tical path of light generated by the light genera-
tion unit (160),

wherein the light generation unit (160) compris-
es an array (200) on which a plurality of micro
Light Emitting Diode, LED, chips (920) is dis-
posed, and

wherein the array (200) is bent to embrace at
least part of the bracket (1410).

2. The lamp (100) according to claim 1, wherein the
array (200) is formed flexible.

3. Thelamp (100) according to claim 1 or 2,
wherein the array (200) comprises:

afirstregion (1310) in which the plurality of micro
LED chips (920) is disposed; and

a second region (1320) in which the plurality of
micro LED chips (920) is not disposed, and

wherein atleast a portion of the second region (1320)
is bent.

4. The lamp (100) according to any one of claims 1 to
3, wherein the bracket (1410) comprises:

a base (1412); and

a holder (1413) which extends from the base
(1412) toward the array (200) and fixing the ar-
ray (200).

5. The lamp (100) according to claim 4, wherein the
holder (1413) comprises one or more bent portion
(1313a).

6. The lamp (100) according to claim 4 or 5, wherein
the holder (1413) forms an acute angle relative to a
surface of the base (1412) from which the holder
(1413) extends.
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The lamp (100) according to any one of claims 4 to 6,
wherein the array (200) comprises a bent region
which is bent with a preset curvature, and

wherein the holder (1413) is located in a region cor-
responding to the bent region.

The lamp (100) according to any one of claims 4 to
7, further comprising: an adhesive member (1450)
which allows the array (200) to be attached to the
bracket (1410).

The lamp (100) according to any one of claims 4 to
8, wherein at least a portion of the bracket (1410)
contacts the array (200).

The lamp (100) according to any one of claims 1 to
9, further comprising a wire (2010) which supplies
electrical energy to the array (200),

wherein the wire (2010) contacts at least a portion
of the bracket (1410),

and/or

wherein the array (200) comprises at least one bent
portion, and the wire (2010) is connected to the at
least one bent portion.

The lamp (100) according to any one of claims 1 to
10, further comprising: a heat dissipation system
(2030) which contacts at least a portion of the bracket
(1410) and is configured to manage heat generated
from the array (200),

and/or

wherein the heat dissipation system (2030) compris-
es a plurality of dissipation pins which penetrate the
bracket (1410) to thereby contact the array (200),
and/or

further comprising: a housing which defines an ex-
terior of the lamp (100),

wherein the plurality of dissipation pins is exposed
to an outside of the housing.

The lamp (100) according to any one of claims 1 to
11, wherein the array (200) comprises:

a first flat portion (1311) extending in a first di-
rection; and

a first bent portion (1321) bending from the first
flat portion (1311) in a second direction.

The lamp (100) according to claim 12, wherein the
array (200) further comprises:

a second flat portion (1332) extending from the
first bent portion (1321) in the second direction;
and

a second bent portion (1333) bent from the sec-
ond flat portion (1332) in the first direction,
and/or

wherein the array (200) further comprises:
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athird flat portion (1334) extending from the
second bent portion (1332) in the first direc-
tion; and
a third bent portion (1335) extending from
the third flat portion (1334) in the second
direction.

The lamp (100) according to claim 13, wherein some
of the plurality of micro LED chips (920) are disposed
on the second flat portion (1332).

The lamp (100) according to any one of claims 1 to
14, further comprising: a structure (2050) which con-
tacts the bracket (1410) and is configured to press
the bracket (1410) toward the array (200),

and/or

further comprising: the wire (2010) which is config-
ured to supply electrical energy to the array (200),
wherein the wire (2010) penetrates the bracket
(1410) and the structure (2050).
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